Abstract
Introduction
Studies on social inequalities in health have gained a new emphasis and focus, as methods for measuring disparities have improved and been systematized, health issues that are submitted to analysis have been broadened and studies produced in developed countries have revealed health gaps that encompass the whole society and not only the segment below the poverty line 1, 2 . These factors have led multinational agencies and organizations to promote initiatives that incorporate health equity in political agendas and to propose and evaluate strategies for addressing the problem 3, 4, 5 .
Different concepts and approaches have been applied to health inequality research 2, 6 . Different strata definitions have been used 7 including concepts of social class 8 . Some studies assessed the impact of the concentration of wealth on health 9 and others analyzed the effect of broader-scoped policies, including the political party in government, on the magnitude of social disparities in health 10 .
According to the literature, the size of social disparities varies with the health problem in question and the demographic subgroups analyzed. Multiple cultural and contextual variables influence the effect of the socioeconomic dimension on health. Social inequality tends to decline with age, being less accentuated among the elderly than in young adults and children 11, 12 .
This reduction largely results from the premature death that affects socially underprivileged segments. A study carried out on American population sample revealed that individuals at forty years of age, living below the poverty line, have patterns of biological risk similar to those at sixty years of age with a better socioeconomic status. Moreover, the life expectancy of the former group is 20 years lower than the latter 12 . The ageing process itself is more intense among individuals with a poorer socioeconomic status 13 . Despite the reduction in social inequality in health among the elderly, compared to younger people, it tends to persist among the underprivileged stratum as the result of unfavorable conditions throughout life 14 .
The effectiveness of policies and strategies for reducing inequality in health has been demonstrated in a number of studies. A comparison of the distribution of the prevalence of hypertension reveals a social gradient in the United States and an absence of this pattern in Canada, likely to be the result of universal health coverage and policies aimed at socially needier segments in the latter country 15 . Also in Canada, the lowest income segment of a province with anti-poverty social strategies is in a more favorable situation on the prevalence of several chronic diseases than that of a richer province with better mean health indicators, but with no similar policies 16 .
Considering the available literature on health inequalities among the elderly, the aim of the present study was to determine the magnitude of social inequality in health status, health-related behavior and use of health services among elderly individuals, seeking to assess the degree of social disparity in different health dimensions and offer information that may assist in the drafting of interventions.
Methods
A population-based cross-sectional study was carried out involving 1,518 non-institutionalized individuals aged 60 years or more, who were residents of urban areas in the city of Campinas 17 . Campinas is the 14 th largest city in Brazil in terms of population (with more than one million inhabitants) and is located 100km from the capital city of the state of São Paulo.
The ISA-Camp sample was obtained through a probabilistic stratified cluster sample in two stages. In the first stage, 50 census tracts were selected with a probability proportional to the number of households. The selection was systematic, with the census tracts ordered by the percentage of heads of household with a university education, thereby producing an implicit stratification based on the schooling of the head of the household.
The sample size was obtained considering the estimation of a proportion of 0.50, with 95% confidence intervals (95%CI), a sampling error of 4% to 5% and a effect design of 2, totaling 1,000 individuals in each of the following age groups: adolescent (10 to 19 years), adult (20 to 59 years) and elderly (60 + years). Anticipating an 80% coverage and response rate, the sample size was corrected to 1,250. To achieve this sample size in each age group, 2,150, 700 and 3,900 households were independently selected to obtain the expected number of adolescents, adults and elderly individuals, respectively. All residents in the selected age group for the household in question were interviewed. In this study we used only the data involving individuals aged 60 or more.
Information on demographic and socioeconomic variables, illnesses and the use of health services was obtained through a previously tested structured questionnaire administered in home interviews by trained and supervised interviewers.
The variables analyzed in the present study were:
• Schooling (the defining variable of the social segments to be analyzed), assessed in terms of years of study and categorized as: three years or fewer, four to eight years and nine or more years; • Demographic and socioeconomic variables: gender, age, self-reported skin color, marital status, place of birth, religion, monthly per capita household income (calculated as a multiple of the minimum wage), number of residents at home, number of appliances in the home and coverage of private health insurance; • Health behavior: physical activity during leisure time: those who performed no physical activity at all were considered sedentary; smoking habits: smoker (yes, no); alcohol risk use (positive, negative) assessed by the Alcohol Use Disorders Identification Test (AUDIT), with 8 or more points being considered positive 18 ; alcohol intake (drinkers, non-drinkers); daily intake (yes, no) of fruit, vegetables, legumes, soft drinks and milk; engaged in diet for losing weight (yes, no).
• Body mass index (BMI = kg/m 2 ), calculated from reported information on weight and height data, using the categories established for the elderly: < 22kg/m 2 (underweight); between 22 and 27kg/m 2 (eutrophics); and > 27kg/m 2 (over-
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• Health status (conditions listed on checklist) (yes, no): arterial hypertension, diabetes mellitus, cancer, rheumatism/arthritis, osteoporosis, asthma, bronchitis, emphysema, tendonitis, vascular disease, symptoms (headache, back pain, allergy, dizziness/vertigo, insomnia); number of chronic diseases reported: two or more; minor mental disorders (yes, no), assessed using the Self-Reporting Questionnaire (SRQ-20), with a 7/8 cutoff point 20 ; poor or very poor self-rated health (yes, no); and visual impairment (yes, no).
• Use of health services (yes, no): use of services in previous two weeks; hospitalization and surgery in previous 12 months; visit to dentist in the last year; use of medicines in previous three days; use of glasses/lenses; and use of dentures. For individuals with hypertension and diabetes, the following variables were analyzed: regular visits to the doctor to monitor the disease; orientations received on how to cope with the disease; time elapsed since last appointment and actions taken to control the disease.
In this study the dependents variables were all the health status and health services use indicators. The independent variable was educational level (years of schooling) and age and sex were used to produce adjusted prevalence ratios. The other demographic and socioeconomic variables were used to describe the social characteristics of the elderly groups defined by schooling level. Prevalence ratios of health services use, hospitalization, surgery and medicine intake were also adjusted for the number of chronic disease.
The association between variables was determined using the chi-square test, with a 5% level of significance. Simple and multiple Poisson regression models with robust variance were used to estimate crude and adjusted prevalence ratios and respective 95%CI. The different weights of the sampled individuals and the effect of the sample design were taken into account in the analyses, using the Stata 
Results
Among the sampled individuals, there was a 6.5% loss due to refusal of the resident to allow the pre-survey of the individuals of the selected household. Among the 1,558 elderly individuals identified in the pre-survey, 2.3% refused to participate in the study. Thus, the data on 1,518 individuals aged 60 years of more were analyzed, with valid information on schooling, age and gender; 57.2% were female and 54% were between 60 and 69 years of age. There were statistically significant differences (p < 0.001) for all social and demographic indicators analyzed between the elderly from different educational levels (Table 1) . Among the segment with the highest degree of schooling, there was a greater proportion of people who had white skin color, were married, born in Campinas or another city in the São Paulo State, Catholic, had a higher per capita household income, a lower number of residents in the household, a greater number of appliances in the household, and had private health insurance.
Regarding health behavior (Table 2) , the segment with the highest degree of schooling had greater proportions of elderly individuals who are alcoholic drinkers and who are physically active in their leisure time. Prevalence ratios (adjusted for age and gender) regarding daily intake of fruit, legumes and vegetables and dieting were significantly higher among the elderly individuals with the highest educational levels. Moreover, a significantly lower proportion of the individuals in this stratum were overweight. The segment with four to eight years of schooling had a significantly higher proportion of individuals who consume alcoholic beverages, and who eat fruits and vegetables every day, in comparison to the segment with the lowest degree of schooling.
The elderly individuals with the highest degree of schooling had a lower prevalence of hypertension, diabetes, headaches, back pain, dizziness/vertigo, poor/very poor self-rated health and visual impairment (Table 3) . However, there was a higher prevalence of tendonitis/repetitive strain injury in this stratum. No associations were found between schooling and the others diseases and health problems analyzed.
The prevalence of dental appointments in the previous year was significantly higher among the elderly individuals with the highest degree of schooling. However, there were no differences between this stratum and the group with lower educational levels in the use of health services in the previous two weeks, hospitalizations and surgeries in the previous year and medicine intake in the previous three days. The segment with the highest education level also had a greater proportion of people who used glasses or contact lenses and a lesser use of dentures (Table 3) . Statistically significant differences were found between the middle (four to eight years) and lowest (three years or less) schooling strata in the frequency of headaches, back pain, in the selfassessment of health, use of health services in the previous two weeks, dental appointments in the previous year and the use of glasses (Table 3 ).
In the analysis of the use of health services and disease control practices among the elderly individuals who reported having hypertension (n = 818) or diabetes (n = 332), there were no statistically significant differences between strata with regard to regular visits to the doctor, receiving medical orientations and the regular use of medications. Statistically significant differences between educational strata were found for the practice of physical activity to control hypertension and the adoption of a restricted diet to control diabetes (Table 4) . 
Discussion
The most important finding of this study was to verify that the strong social inequalities in this elderly population were associated to different illness and health-related behavior profiles, but the association of schooling with indicators of health services use was much more attenuated. The strong correlation between degree of schooling and socio-demographic indicators is consistent with what has been reported elsewhere in the literature. Schooling is one of the most often used indicators for the analysis of social inequalities in health 1, 7, 21 . It is an indicator which remains stable during the life course and has higher validity and is easier to obtain than others socioeconomic variables, like income for example. However, schooling is closely related to age, as older generations in Brazil had fewer opportunities of access to the educational system than younger ones. Nowadays, most of the Brazilian elderly nowadays have a lower level of education than younger generations. Nonetheless, the results of the present study reveal that, even among the elderly, schooling is an adequate variable to identify social groups with very different patterns of living conditions.
A greater proportion of individuals from the higher educational level consume alcoholic beverages compared to those from the lower stratum, but with no greater prevalence of risky drinking, as there was no association between schooling and AUDIT results. A household survey carried out in capital cities in Brazil 22 also found a greater prevalence of alcohol intake among the segment with the highest schooling level. As in the present study, the Risk and Protective Factors Surveillance System for Chronic Non-Communicable Diseases Through Telephone Interview (VIGITEL) found no significant differences regarding alcohol abuse between social strata 23 . The data in the literature on the association between alcohol intake, alcohol abuse and social strata are contradictory, but most of the publications reported greater frequency of alcohol intake among individuals of a higher socioeconomic level and greater alcohol dependence/risk drinking among lower strata 24, 25, 26 .
The elderly with a greater degree of schooling were significantly more physically active in leisure time than those from lower levels, which is similar to findings reported in previous studies 26, 27 . Data from VIGITEL 2007 analyzing the residents of capital cities in Brazil also reveal a significantly higher prevalence of physical activity in the higher educational stratum 23 . A study carried out among elderly individuals in England reported a greater prevalence of smokers, alcohol abuse and sedentary lifestyle in groups with a poorer socioeconomic status 26 . In the present study, there was no association between education and smoking habits, which is similar to the finding on elderly reported by Azevedo-e-Silva et al. 28 based on the data from VIGITEL 2006, but it is different from results reported by other authors 26, 29 .
Healthy behavior, such as dieting and careful nutrition, as expressed by the greater intake of fruit, vegetables and legumes, has also been reported as being higher among segments with a greater degree of schooling 30, 31 , as found in the present study.
Social inequalities in healthy behavior have a strong influence on the maintenance or on broadening the social disparities regarding disease and mortality rates. Health-related behavior is an important mediator of the effect of social inequality on health. A study carried out in England reports that approximately 72% of the difference in mortality rates between social classes stems from behavioral differences, with diet accounting for 17%, a lack of physical activity accounting for 21%, at-risk alcohol intake accounting for 12% and cigarettes -the most important risk factor for chronic diseases -accounting for 35% of the increase in the risk of death among socially underprivileged segments 32 . It is recognized that encouraging the practice of physical activities, better dietary habits, the moderate use of alcoholic beverages and quitting smoking is an important strategy for health promotion and the prevention and control of diseases as well as promoting a better quality of life. The incisive action of the public sector in the implementation of policies that encourage healthy behavior is fundamental to the promotion of equity in health.
Social disparities in the prevalence of chronic disease have been consistently reported in other countries as well as in Brazilian studies. Many chronic diseases have a social gradient, with a greater prevalence among more socially vulnerable segments, as seen in the present study with regard to hypertension, diabetes, headaches, back pain and dizziness/vertigo. The Brazilian National Household Sampling Survey 2003 (PNAD) also reports that all the chronic conditions included in the survey were more prevalent among the population with the lowest degree of schooling, with the exception of tendonitis/synovitis 33 . Machado et al. 34 reported that chronic musculoskeletal symptoms are less prevalent among individuals with a greater degree of schooling, whereas no statistically significant association was found between rheumatism and schooling, which is similar to the finding reported in the present study. The presence of two or more health conditions was less frequent among the stratum that had studied nine or more years, which is similar to the finding reported by other authors 35 . Social gradients in the prevalence of chronic conditions are also reported for other countries 1, 10, 36 . A study carried out in the USA reports that segments with less schooling have a greater prevalence of hypertension, chronic bronchitis, cancer, diabetes, back pain and symptoms of mental illness, while no such pattern was found for asthma or arthritis 36 . Although unfavorable gradients in illness among the population with the lowest socioeconomic status are widely reported, studies have addressed the possibility of reducing or even eliminating these differences, through appropriate actions involving public policies and health care systems 15 .
There are few diseases with inverse gradients affecting more economically privileged segments, as observed in the present study for tendonitis, similar to the results of others studies 33, 37 .
Social inequalities are also evident in the frequency of visual impairment among the elderly analyzed. In the USA, data from the National Health Interview Survey indicate that the largest percentage of those with visual impairment (14%) is in the lowest educational stratum, whereas the segment with the highest degree of schooling has a prevalence of 7% 38 . A study developed in four regions of the State of São Paulo, detected a greater prevalence of visual impairment among individuals from households with heads in the lowest degree of schooling 39 . We observed that the use of glasses and contact lenses was more frequent in the stratum with higher education, which partially accounts for the lower frequency of complaints of visual impairment in this social segment.
Poor self-rated health was more frequent among elderly people with a lower degree of schooling. Previous studies have also reported intense social inequalities with regard to self-rated health 10, 40 . Self-rated health has been identified as being strongly associated with functional disability among elderly individuals in Brazil 41 .
Social inequalities on health status and on illness prevalence tend to be less accentuated among elderly individuals than among the young due to the preventable and premature deaths that particularly affect the economically underprivileged segments of society 12 .
To assess inequalities in the use of basic health services, it is necessary to have data from population-based studies that help to identify possible situations of exclusion and barriers of access. Despite considerable differences in living conditions and health indicators among the elderly from different social strata, less important inequalities were found regarding the use of health services. No significant differences were found regarding hospitalizations and surgeries in the previous year and the use of medicines in the previous three days. Also, there was no difference between the two extreme strata related to the use of health services in the last two weeks. The analyses regarding the use of health services among individuals with diabetes and hypertension reinforce this observation. There were, among them, no significant differences between the different schooling strata in the use of routine medical visits, the regular use of medications or the receiving of medical orientations. These findings indicate a possible reduction in inequity regarding access to medical care through the actions of the Brazilian public health care system. The city where the survey was developed has a reasonably organized network of public services capable of meeting the basic health needs of the population dependent on public health care. A total of 52.3% (95%CI: 44.2-60.2) of the elderly individuals in the city do not have private health insurance and therefore depend exclusively on the public health care system. A total of 68.7% of the elderly individuals in the lower educational level and even 26.1% of those in the segment with the highest degree of schooling are dependent on the public system (Table 1) .
Inequity remains evident in access to oral health care, which is similar to findings reported in previous studies carried out in Brazil 42 as well as in other countries 43 . In a national evaluation, Barros et al. 42 found greater inequalities in oral health care in children and in the elderly. The use of dentures was reported more by individuals with fewer years of schooling, which likely stems from the lesser access to dental services throughout life among the low-income population.
Important inequalities were also found in individuals with hypertension and diabetes, on non-medicinal practices for controlling disease, such as physical activity and a controlled diet. A previous study found similar results 44 . Then, greater development and consolidation of the interventions of public health care services in non-medicinal practices for the control of disease are fundamental to ensuring advances in health equity.
The present study has limitations that should be addressed. One is the fact that the data on illness, health behavior and the use of health services consisted of self-reported information. Data on socially undesirable behavior are prone to be underestimated. The same occurs with the estimates for obesity based on the BMI, calculated from self-reported weight and height, which tend to be underestimated, especially among elderly individuals 45 . Some authors argue for the use of self-reported information regarding chronic diseases. Validation studies comparing this information to medical records and patient charts have revealed different degrees of accuracy depending on the type of disease, the presence of co-morbidities and the socio-demographic characteristics of the respondent 46 . An individual's recognition of the disease depends on his/her perception of signs and symptoms, the access to medical services and diagnostic tests, the quality of orientation given by health care professionals and the understanding of the information received. Important differences in estimates of disease prevalence occur depending on the method employed. The use of a checklist, as applied in the present study, enhances the validity of the information obtained in surveys 47 .
Another limitation of the present study resides in the cross-sectional design, which does not allow for inferences regarding causality, meaning that it is therefore not possible to discern the direction of the effect. Moreover, sample size, even when adequate for estimating overall prevalence, becomes insufficient for detecting associations in some analyses. It is also necessary to consider the existence of type 2 errors on the various associations that were tested.
The magnitude of the differences encountered in the prevalence of disease between socioeconomic strata also tends to be underestimated by the lesser access to medical and diagnostic services among segments with lower degrees of schooling, leading a greater proportion of these individuals to be unaware of the fact that they have certain diseases. The estimated social disparities in the prevalence of disease may therefore actually be lower than the actual situation 48 . In spite of this, the illness indices have often proven to be higher in individuals from lower socioeconomic strata 33, 36 , as seen in this study.
The present study assessed physical activity only in the leisure context considering this to be a more adequate indicator of a healthier lifestyle.
Another care taken in this study was the use of BMI categories recommended for elderly individuals, with cutoff points that take into account the changes in body composition stemming from the ageing process 19 .
Conclusion
The prevalent social inequalities regarding living conditions and health-related behavior imply the maintenance or even future broadening of health inequalities. The findings of the present study point to the urgent need for broader-scoped social and inter-sector policies directed at improving education opportunities and the distribution of income as well as the consolidation of health service strategies for the promotion of healthier lifestyles 26 . The offering of health services with good coverage and quality by the Brazilian public health care system may effectively remedy social inequality regarding the risk of becoming ill and dying. 
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